The numerical renormalization group is used to study quantum entanglement in the Kondo impurity model with a pseudogapped density of states ρ(ε) ∝ |ε| r (r > 0) that vanishes at the Fermi energy ε = 0. The model features a Kondo-destruction quantum critical point (QCP) separating a partially screened phase (reached for impurity-band exchange couplings J > Jc) from a localmoment phase (J < Jc). The impurity contribution S imp e to the entanglement entropy between a region of radius R around the magnetic impurity and the rest of the host system reveals a characteristic length scale R * that distinguishes a regime R ≪ R * of maximal critical entanglement from one R ≫ R * of weaker entanglement. Within each phase, S imp e is a universal function of R/R * with a power-law decay for R/R * ≫ 1. The entanglement length scale R * diverges on approach to the QCP with a critical exponent that depends only on r.
The numerical renormalization group is used to study quantum entanglement in the Kondo impurity model with a pseudogapped density of states ρ(ε) ∝ |ε| r (r > 0) that vanishes at the Fermi energy ε = 0. The model features a Kondo-destruction quantum critical point (QCP) separating a partially screened phase (reached for impurity-band exchange couplings J > Jc) from a localmoment phase (J < Jc). The impurity contribution S imp e to the entanglement entropy between a region of radius R around the magnetic impurity and the rest of the host system reveals a characteristic length scale R * that distinguishes a regime R ≪ R * of maximal critical entanglement from one R ≫ R * of weaker entanglement. Within each phase, S imp e is a universal function of R/R * with a power-law decay for R/R * ≫ 1. The entanglement length scale R * diverges on approach to the QCP with a critical exponent that depends only on r.
Advances in quantum information have led to the quantification of entanglement [1] , which has helped develop new fundamental concepts in condensed matter physics [2] . The entanglement entropy S e characterizes the entanglement of a pure state of a system with respect to a partition into two subsystems A and B. If S e > 0, then a measurement that collapses the state of A will also collapse the state in B, whereas if S e = 0, such a measurement on A will not affect B. The entanglement of a subsystem has recently been measured in ultra-cold atomic gases [3] , making it experimentally relevant to ask how the entanglement scales with the length l of the smaller subsystem in d spatial dimensions. Certain eigenstates can be classified by an "area law" S e ∼ l d−1 (applicable, e.g., to various ground states [4] ) or by a "volume law" S e ∼ l d (typical for highly excited states in a thermal system [5] ). The existence of a Fermi surface can impart a logarithmic correction to the area law for ground states of fermionic systems at finite density, i.e., S e ∼ l d−1 log l [6] . In more exotic phases that lack a local order parameter, S e = al − γ + . . . describes a long-range-entangled ground state with a universal area-law offset γ due to topological order in d = 2 [7, 8] .
Entanglement entropy has been particularly successful at characterizing the ground states of quantum impurity models, in which a local dynamical degree of freedom can be screened via entanglement with a dense set of host energy levels. For example, the Kondo effect is an inherently quantum-mechanical phenomenon due to its singlet ground state [9] . It is therefore natural to expect that the size of the Kondo screening cloud dictates the spatial range of entanglement, a picture that has been confirmed for an interacting spin chain described by the same effective low-energy theory as the Kondo model [10, 11] . However, a direct observation in the degrees of freedom of the original model has hitherto been lacking. Moreover, in situations where the Kondo effect can be driven critical at a continuous quantum phase transition [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] , the fate of the Kondo screening cloud and the spatial structure of entanglement are both poorly understood. Is entanglement long ranged at a Kondo-destruction quantum critical point (QCP), despite the impurity becoming asymptotically free at low temperatures? This question is relevant for certain heavy-fermion compounds-such as CeCu 6−x Au x [27] , YbRh 2 Si 2 [28] and CeRhIn 5 [29] that are believed to exhibit a Kondo-destruction QCP concomitant with a jump in the Fermi-surface volume. Entanglement entropy can provide crucial insights into the nature of the many-body ground state near such a bulk QCP.
In this Letter, we show that the numerical renormalization group (NRG) can be used to accurately calculate the entanglement in the ground state of a spin-1 2 magnetic impurity in a metallic or semimetallic host. Previously, we have investigated the "local" entanglement between such an impurity and its host, taking the impurity alone to form subsystem A [26] . Here, we instead compute S imp e (R), the impurity contribution to the entanglement entropy between a region of radius R about the impurity site and the rest of the system. For a metal, where the impurity spin becomes fully screened at temperatures T ≪ T K (the Kondo temperature), we directly confirm the previously deduced [10, 11] scaling of S imp e with R/R K , where R K ∝ 1/T K is believed to be the characteristic size of the many-body Kondo screening cloud.
Our main results are for the pseudogap Kondo model [12] , which features a Kondo-destruction QCP at an impurity-band exchange coupling J = J c separating a partially screened Kondo phase (J > J c ) from a localmoment phase (J < J c ) in which there is no static Kondo effect. Each phase reveals a length scale R * such that for R ≪ R * , S impurity [14] . In the local-moment phase, the strong entanglement for R ≪ R * evidences a dynamical Kondo effect, but S imp e drops toward zero for R ≫ R * . In both phases, S imp e obeys universal scaling in terms of R/R * with a power-law decay for R/R * ≫ 1 described by a non-integer exponent. On approach to the QCP, the entanglement length diverges like R * ∼ |J − J c | −ν , leading to a maximal, scale-invariant entanglement extending from the impurity throughout the entire system.
Model. We consider the spin-
where c kσ destroys a band electron of energy ε k and spin z component σ = ± 1 2 , N k is the number of k values (i.e., the number of host unit cells), J is the local exchange coupling between band electrons and the impurity spin S imp , and σ is a vector of Pauli matrices. We consider a density of states of the (highly simplified) form
where D is the half-bandwidth and Θ(x) is the Heaviside function. The model has a rich phase diagram that crucially depends on the band exponent r [14] . The case r = 0 corresponds to the conventional Kondo problem in a metal [9] . For semimetals with 0 < r < 1 2 , the above-mentioned Kondo-destruction QCP occurs at J = J c > 0. At this interacting QCP, the system exhibits a critical impurity spin response characterized by nontrivial, r-dependent exponents [15] .
We consider the impurity-induced change in the entanglement entropy, defined as S imp e (J, R) ≡ S e (J, R) − S (0) e (R). Here, S e (J, R) is the entanglement entropy of the combined impurity-band system with subsystem A consisting of the impurity plus that part of the band within radius R of the impurity site, and S (0) e (R) is the entanglement entropy of the band alone when partitioned at the same radius R [see Fig. 1(a) ]. Since the exchange coupling in Eq. (1) is spherically symmetric, the impurity affects only the s-wave band degrees of freedom, and for purposes of calculating impurity-induced properties, the problem reduces to one (radial) dimension. After this reduction, one has [6, 30, 31 ] S (0) e (R) ∼ log R rather than the full three-dimensional behavior S (0) e (R) ∼ R 2 log R. Computational method. We study the radial Kondo model using the NRG [32, 33] as modified to treat a power-law density of states [14] . The Hamiltonian is mapped onto a semi-infinite tight-binding "Wilson chain" of sites labeled n = 0, 1, 2, . . ., coupled to the impurity via site 0 only. A discretization parameter L > 1 introduces a separation of energy scales that causes the nearest-neighbor hopping coefficients to decay exponentially as t n ∼ D L −n/2 and allows iterative diagonalization of Kondo Hamiltonians H M having finite Wilson chains of length M with M = 1, 2, . . ., N .
To quantify entanglement, the system described by H N is divided into a subsystem A comprising the impurity and the first L chain sites (0 ≤ n ≤ L − 1) and a subsystem B containing the remaining chain sites (L ≤ n ≤ N − 1) [see Fig. 1(b) ]. We obtain the entanglement entropy S e (J, L, N ) = −Tr A (ρ A ln ρ A ) by using the NRG solutions of H M with L − 1 ≤ M ≤ N to compute the reduced density operator for subsystem A: ρ A = Tr B (ρ) [34] [35] [36] [37] . Here, ρ ∝ exp(−H N /k B T ) is the density operator at a thermal energy scale k B T ∼ t N , chosen to be much smaller than any other energy of physical interest so that the ground-state entanglement is calculated. (For J < J c , a tiny magnetic field is introduced to remove a spurious contribution to S e from the two-fold ground-state degeneracy [26] .) We also calculate the entanglement entropy S (0) e (L, N ) for the same partition of the chain but without the impurity [37] . The impurity entanglement entropy, defined as
L that decays only slowly with increasing L [10, 38] . We therefore focus on a smoothed three-point average [37] . To find S e as a function of physical distance R from the impurity, we note that site n of the Wilson chain is associated with a single-electron wave function ψ n (r ′ ) that has its greatest radial probability density at radius r 
We present results obtained using discretization parameter L = 3, retaining up to 600 many-body eigenstates after each NRG iteration to reach a Wilson chain of N = 161 sites. We employ the conventional NRG value c = 2 L 1/2 /( L + 1) and work in units where D = = k B = gµ B = 1 [37] .
Results for a metallic host. First we consider the conventional Kondo model described by band exponent r = 0. Figure 2 approaches zero from above, indicating that the impurity is being Kondo-screened almost entirely by electrons within subsystem A, leaving an entanglement with subsystem B no greater than in the absence of the impurity.
It is natural to associate the crossover from S from weak to strong coupling, known from much previous work [9] to be characterized by a single energy scale T K . Accordingly, the entanglement is believed [10] to have just one length scale 
, consistent with studies of spin chains [10] and a resonant-level model [40] .
Results for pseudogapped hosts. Our main interest is in the entanglement near the Kondo-destruction QCPs that occur for semimetallic densities of states described by exponents 0 < r < initially rises with increasing L to reach a plateau maximum, only to fall toward zero for larger partition sizes. These data show that even though the impurity spin asymptotically decouples from the band, the impurity induces additional entanglement for finite values of L-or equivalently, at finite energies ≃ ±D L −L/2 -manifesting a dynamical Kondo effect.
In the Kondo phase, too, S imp e initially rises with increasing L to reach the same plateau maximum as for J < J c , before decreasing for larger L values [ Fig. 3(b) ]. Here, however, the impurity induces an additional entanglement that remains nonzero as L → ∞. This is consistent with the nonvanishing T → 0 limits of both the impurity entropy and the effective magnetic moment, which suggest that the impurity degree of freedom is only partially screened in the pseudogap Kondo phase [14] . , the entire conduction band is maximally entangled with the impurity, i.e., the ground state has long-range, scale-invariant entanglement.
The preceding picture implies that the eventual decrease in S imp e vs L seen for J = J c reflects the RG flow away from the pseudogap Kondo QCP, a flow characterized by a crossover temperatures scale T * ∼ |J − J c | ν , where ν(r) is the correlation-length exponent [15] . Following the same reasoning as was applied for a metallic (r = 0) host, we expect T * to be associated with a length vs R/R * using values of T * extracted from the magnetic susceptibility [14, 37] . The scaling collapse of data for different J is of a similar quality to that for r = 0 [see Fig. 2(b) ]. This provides strong evidence for the existence of scaling functions f ± r such that
Significant departures from scaling are seen only for the smallest values of R (corresponding to the smallest L in Fig. 3 ), and can be attributed to the NRG discretization. approaches for R/R * ≫ 1 a value that is well-approximated by S imp e ≃ 3 2 r ln 2 [37] . Insets in Fig. 4 show that in either phase, the impurity entanglement entropy has a power-law tail
Fitted exponents are consistent with α = 2r for J < J c and α = min(1−r, 2−4r) for J > J c , values that represent twice the dimension of the leading irrelevant operator at the local-moment and Kondo fixed points, respectively [37] . This observation is consistent with the interpretation that the power-law tails are associated with the RG flow toward a stable fixed point. Discussion. We have determined the spatial structure of entanglement entropy in two types of quantum impurity models. Our work demonstrates that the impurity entanglement entropy for a system partitioned at radius R around a Kondo impurity depends only on R divided by R * ∝ 1/T * , where T * is a many-body scale. In the conventional case of a metallic host, T * is the Kondo temperature, whereas T * vanishes like |J − J c | ν on approach to the Kondo-destruction critical point in a pseudogapped host. The impurity entanglement entropy is both scale invariant and long ranged at this interacting critical point, while away from criticality it falls off like ∼ (R/R * ) −α for R ≫ R * . We deduce that the total entanglement entropy goes like S e (J, R) ≃ b log R+f ± r (R/R * ). Our conclusions have been reached for a model [Eqs. (1) and (2)] exhibiting strict particle-hole symmetry, but we expect similar conclusions to apply at the asymmetric interacting QCPs that arise for 0.375 r < 1 upon the addition of a potential-scattering term to Eq. (1) [14] .
Although obtained for a single impurity, our results shed light on the Kondo lattice model and have implications for interpretation of experiments on quantumcritical heavy-fermion compounds. First, this work provides insight into the structure of the ground-state wave function in a Kondo-destroyed phase. Even though static screening is suppressed, a dynamical Kondo effect still produces entanglement extending over a length scale that diverges on approach to the Kondo phase boundary. Thus, the ground state of the Kondo lattice cannot be adequately described merely in terms of a static slave-boson amplitude; dynamical effects must be taken into account. Second, our findings suggest that the Kondo-breakdown QCP relevant to heavy-fermion metals is accompanied by long-range entanglement between all local moments and the entire conduction band. We believe that this scaleinvariant entanglement is intimately associated with the reconstruction of the critical Fermi surface. This document summarizes technical methods and presents results beyond those contained in the main paper. Section I analyzes the Wilson chain-the discretized representation of the conduction band used in numerical renormalization-group (NRG) calculations-in the absence of any impurity degree of freedom. Data are presented for the dependence of the entanglement entropy S e on the overall chain length, the position of the cut across which the entanglement is computed, the exponent r entering the density of states
and the NRG discretization parameter Λ. Section II addresses the many-body Kondo problem created by coupling a Wilson chain to a spin-1 2 impurity. A description of the method that we use to calculate the entanglement entropy is followed by details of the entanglement results presented in the main text.
I. ENTANGLEMENT WITHIN THE WILSON CHAIN
This section focuses on the entanglement properties of isolated Wilson chains (without any coupling to an impurity degree of freedom). The quantity of interest is the entanglement entropy S e (L) for a chain of length N sites that is split into subsystem A comprising sites 0 through L − 1 and subsystem B containing sites L through N − 1. Although the notation suggests that S e is a function of L alone, it must be emphasized that in fact it also depends on N , r, and Λ.
A. The Wilson chain
The NRG method [1, 2] uses a discretization parameter Λ > 1 to divide a conduction band having single-particle energies ε ranging from −D to D into an infinite set of logarithmic bins spanning DΛ −(m+1) < ±ε ≤ DΛ −m for m = 0, 1, 2, . . .. Within each bin, the band is approximated by a single representative state, namely, the linear combination of the original band states that couples to the impurity. The band Hamiltonian is then mapped via the Lanczos method onto a tight-binding Hamiltonian for a semi-infinite "Wilson chain" of sites labeled n = 0, 1, 2, . . ., coupled to the impurity via site 0 only:
where t n ∼ DΛ −n/2 for n ≫ 1 [3] . The reader is referred to Ref. 14 for details of the calculation of the coefficients t n and their large-n asymptotics for the power-law density of states specified in Eq. (S1).
The discretization-induced separation of energy scales t n allows controlled approximation of the low-energy states of the full Hamiltonian H through iterative solution of finite-chain Hamiltonians | vs n for the exact Lanczos mapping of a conduction band with a density of states given by Eq. (S1) with r = 0 (squares) and r = 0.2 (triangles and circles for odd and even n, respectively). Only for n → ∞ does tn approach its uniform value tn = with increasing n. This pattern distinguishes the exact tight-binding formulation of the Kondo model from a standard tight-binding (STB) chain corresponding to Eq. (S4) with t n = D/2. The effect of this difference on the entanglement entropy will be discussed below. Figure S1 also plots |t n /D − 1 2 | vs n for the pseudogapped case r = 0.2. Here t n for n odd (even) approaches D/2 from above (below).
B. Calculation of the entanglement entropy
The entanglement entropy of an isolated Wilson chain (without any impurity coupled to its end) can be computed within the NRG approach in the same manner as the corresponding quantity for the full Kondo problem (see Sec. II A). However, the quadratic nature of H chain M allows use of a simpler method introduced in Ref. ? , which was used to obtain the results presented in Sec. I C.
The formalism begins with a general fermionic tight-binding Hamiltonian
having hopping t mn between sites m and n of a finite lattice. We split the system into subsystems A and B, reserving labels i and j for sites within A. In any many-particle eigenstate |Ψ of H, the single-particle correlation function for subsystem A can be written
where ρ A = Tr B (|Ψ Ψ|) is the reduced density operator for subsystem A. Given the quadratic form of H, higher correlation functions within A must factorize according to Wick's theorem, and there must exist a Hermitian operator
such that
The matrixH ij has a set of eigenvaluesε k and orthonormal eigenvectors v k with components v ik that can be used to define new fermionic operators
while substituting Eqs. (S8)-(S10) into Eq. (S6) gives
Comparison of Eqs. (S11) and (S12) leads to the conclusion that matricesH and C T (the transpose of C) are diagonalized by the same similarity transformation. We therefore deduce that C T (and hence C) has eigenvalues
The entanglement entropy for the partition of the system into subsystems A and B is
Equation (S14) provides a computationally fast and accurate method for calculating the entanglement of a spinless Wilson chain or a spinless standard tight-binding chain from the eigenvalues of its single-particle correlation function. To obtain the impurity contribution of the entanglement entropy of the Kondo problem, we subtract twice the entanglement entropy of the spinless chain.
C. Systematics of the Wilson chain entanglement entropy
The entanglement entropy of the Wilson chain exhibits even-odd alternation with increasing size L of partition A. Such an alternation is present for a standard tight-binding chain, but it becomes more pronounced with increasing Λ > 1 and/or increasing |r|. To filter out this alternation, which is a finite-size effect of little interest for our purposes, we consider a three-point average
This section considers first the case of a metallic band with a density of states described by Eq. (S1) with r = 0. We identify a range of L values over which S avg e differs negligibly from the universal dependence exhibited by a standard tight-binding (STB) chain, and describe deviations found for small and large values of L. We then turn to the effects of varying the band exponent r entering Eq. (S1).
Results for r = 0: Fig. S2(a) shows the average entanglement entropy S avg e vs partition length L for a representative case Λ = 1.04 and for various chain lengths N specified in the legend. S Fig. S2(a) . As Λ is increased, the plateau value S max e decreases and is reached at smaller values of L. For the fermionic STB chain with constant hopping coefficients between nearest neighbors, the entanglement entropy in the limit L ≪ N is equal to that of a critical conformal field theory (CFT) [6] . For a finite system with open boundary conditions,
where c is the central charge of the CFT and b the boundary entanglement. For a spinless chain, the left-moving and right-moving fermions each carry a charge of c = 1/2, so the chain overall is described by c = 1. 
(S17) Here, c and b are independent of Λ and, when extrapolated to the infinite-size limit 1/N → 0, are numerically indistinguishable from their respective STB-chain values: c = 1 and b ≃ 0.478. For L 10, all Wilson-chain data coincide but clearly differ from those for the STB chain (dashed line), while the STB and Λ = 1 Wilson chain entanglement entropies converge for L ≫ 10. This is unsurprising given the approach with increasing n of the Λ = 1 Wilson chain hopping coefficients t n to the STB value t n = D/2 (see Fig. S1 ).
The scale L Λ is the focus of Fig. S2(d) . The main panel shows how L Λ can be defined as the horizontal coordinate of the intercept between the small-L and large-L asymptotes defined in Eq. (S17), i.e., L Λ = exp[(6/c)(S max e − b)]. The inset of Fig. S2(d) plots the variation of L Λ with Λ (data points), demonstrating that for Λ 1.1, the scale is well-described by the empirical relation L Λ = 2/(Λ − 1) (line). NRG many-body calculations are typically performed using a discretization parameter on the range 1.5 ≤ Λ ≤ 3 chosen to balance discretization errors against truncation errors. In all such cases,
is almost independent of L. Results for r = 0: Figure S3 plots S avg e vs L (panel a) and vs log L (panel b) for fixed N = 600, for Λ = 1 (solid lines) and Λ = 1.04 (dashed lines), and for different values of the band exponent r entering Eq. (S1) describing metallic (r = 0), pseudogapped (r > 0), and divergent (r < 0) densities of states. For Λ = 1, the main effect of increasing |r| is a progressive increase in the asymmetry of S avg e (L) about L = N/2. As r increases (decreases) from zero, the peak in S avg e (L) moves right (left) from L ≃ N/2. For 10 L ≪ N/2, the entanglement entropy is still described by Eq. (S16), as can be seen from Fig. S3(b) . For Λ = 1.04 (dashed lines in Fig. S3 ), the entanglement entropy for all r A density of states of the form of Eq. (S1) describes free fermions in one spatial dimension having a dispersion
It is therefore quite surprising that, apart from a nonuniversal boundary term b(r), the L dependence of S avg e for 10 L ≪ N/2 is the same for r = 0 (where the host system exhibits conformal invariance) and for r = 0 (where the space and time axes are manifestly inequivalent). At present we do not fully understand the physical origin of this result. However, it suggests that the pseudogap host could in fact possess a "hidden" conformal symmetry with a central charge c = 1 (c = 1 2 each for left-and right-movers).
II. ENTANGLEMENT ENTROPY FOR THE PSEUDOGAP KONDO PROBLEM A. Numerical renormalization-group calculation of entanglement entropy
To calculate the entanglement entropy, we employ the full density-matrix NRG approach [7] [8] [9] . In order to explain our method, it is necessary first to briefly review aspects of the conventional NRG approach. If the impurity has d i internal states (e.g., d i = 2 for a spin S imp = [10, 11] , comprises all states of the form |l, e, M = |l, M ⊗ |e, M where M ranges from M 0 (the lowest-numbered iteration at which any eigenstate is discarded) to N (the highest-numbered iteration, and one at which we formally classify every eigenstate as discarded). Here, |l, M is one of the many-body eigenstates discarded after iteration M and |e, M , called an "environmental state," is any one of d N −M different possible simple products of basis states for Wilson chain sites M through N − 1. For any M < N , |l, e, M is not an eigenstate of H N but the full density-matrix NRG relies on a key approximation that H N |l, e, M ≃ H M |l, M = E l,M |l, M (where all energies are measured relative to the ground state of H N ).
Within the complete basis, the thermal equilibrium density matrix for the entire system composed of the impurity and N Wilson chain sites is diagonal and can be written (after tracing out the environmental states)
where
, and β = 1/k B T . We seek to calculate the von Neumann entanglement entropy S e with respect to the partition of the system into a subsystem A consisting of the impurity and Wilson chain sites n = 0, 1, . . ., L − 1 and a subsystem B made up of the remainder of the Wilson chain; see Fig. 1(b) of the main text. Tracing out the degrees of freedom in subsystem B yields the reduced density matrix
where R 
B. Extraction of a characteristic temperature scale T * Figure 4 of the main paper shows that for r > 0, the entanglement entropy in each phase (Kondo and localmoment) scales as a function of R/R * , where R * = 1/(k F T * ). For the purposes of this figure, we have extracted the characteristic scale T * for any J = J c from the temperature dependence of χ imp (T ), the impurity contribution to the uniform magnetic susceptibility. We define 4T
* to be the temperature at which T χ imp reaches the midpoint between its critical value (the one that persists to T = 0 at J = J c ) and its zero-temperature limit [4] of 1/4 (for J < J c ) or r/8 (for J > J c ). This temperature is taken to be 4T * (rather than T * , say) so that for r → 0 + where 4T * χ imp (4T * ) → 0.125, T * smoothly approaches the metallic (r = 0) Kondo temperature, normally given the empirical definition T K χ imp (T K ) = 0.0701 [12] . + , so the impurity's entanglement with chain sites n ≥ L approaches the full value ln 2 for a spin singlet.
For the opposite limit ρ 0 J ≫ 1, in the ground state of H N given by Eqs. (S3) and (S4), the impurity is essentially locked into a spin singlet with the on-site combination of conduction electrons annihilated by the f 0σ operator; chain sites 1, 2, . . . N − 1 behave like a free Wilson chain partitioned into segments of length L − 1 and N − L. As a result, the impurity contribution to the entanglement entropy can be written As L is increased, the crossover in S imp e from ln 2 toward zero takes place more sharply and centered around a smaller value of ρ 0 J. This is another manifestation of the notion presented in the main text that S imp e drops once the radius R of subsystem A exceeds the characteristic size R K of the Kondo screening cloud. The inset of Fig. S6 replots the data for ρ 0 J ≤ 0.3 as a function of R/R K , where each L curve corresponds to fixed value of R = cΛ L/2 /k F (with k F being the Fermi wave vectors and c a constant of order unity) and points within a curve arise from a decrease with increasing J of R K ∼ 1/(k F T K ). Whereas in the main paper, the Kondo temperature T K was deduced from the impurity contribution to the magnetic susceptibility via the conventional definition T χ imp (T K ) = 0.0701 [12] , in Fig.  S6 we instead employed the perturbative definition [13] 
The collapse of all curves except those for L = 1 and 2 (which are anomalous for reasons discussed in the preceding paragraph) is consistent with the existence of a universal scaling function S imp e (J, R) = f 0 (R/R K ), as also argued on the basis of the data presented in the main paper. Fig. 4 of the main paper demonstrate that S imp e has a power-law-decaying tail in both the local-moment and Kondo phases, namely, 
Insets in
Fitted values of α are listed in Table II and plotted in Fig. S8 . To within the estimated numerical uncertainty, the extracted exponents are consistent with α = 2r for J < J c and α = min(1 − r, 2 − 4r) for J > J c . These expressions coincide with twice the exponent of the leading irrelevant operator at the local-moment and Kondo fixed points, respectively; see Eqs. (4.7) and (4.10) in Ref.
14. This is consistent with the natural interpretation that the powerlaw tails are associated with the renormalization-group flow toward the stable fixed point in either phase, leading to the expectation that the exponent α is a characteristic of that fixed point. It is probable that the departure of S imp e from its value on the critical plateau is also described by a power-law behavior, i.e., 
where one would expect α ′ to be positive and a characteristic property of the Kondo destruction critical point (and, hence, likely to have a nontrivial r dependence). However, numerical uncertainty in the value of the critical value S imp e (J c , ∞) impedes reliable determination of α ′ .
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